Diclofenac induces apoptosis in hepatocytes.
Hepatotoxicity is one of the side effects associated with the administration of diclofenac, a non-steroidal anti-inflammatory drug widely used clinically. The effect of diclofenac on the early events that trigger apoptosis cascade have been evaluated in rat hepatocytes. To do this, early and late apoptotic markers, associated with the pivotal steps of the execution phase, have been evaluated after incubation with the drug. The results show that the apoptotic effect of diclofenac occurs after exposure to sub-cytotoxic concentrations of the drug (maximal non toxic concentration, MNTC, after 24-h treatment was 450 microM), without overlapping with cell necrosis (LDH leakage evaluation). Flow cytometric analysis revealed a time- and dose-dependent increase of apoptotic nuclei with sub-diploid DNA content. Caspase 3 activation (3-5-fold control) was maximal after 12 h of exposure to 350 microM of the drug. The involvement of the mitochondrial permeability transition (MPT) in diclofenac-induced apoptosis was investigated. Cyclosporine A and decylubiquinone, MPT specific inhibitor, prevented the activation of caspase 3, thus showing that diclofenac opened the MPT pore. Treatment of hepatocytes with antioxidants (alpha-tocopherol, N,N-dimethylthiourea, superoxide dismutase) were able to prevent caspase cascade activation by diclofenac, revealing that oxidative stress at the mitochondrial level is involved in MPT induction. Finally, the differential cytotoxic and apoptotic effect produced in hepatocytes and non-metabolizing hepatoma cells suggest that CYP-mediated metabolism of diclofenac apoptosis may be related to the apoptotic effect of the drug.